Page 1 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



1/10 



s 

CD 



8 
1 



Uj 



by 



Uj 
5U 



Uj ki Uj 



CO 

Uj Uj ^- 

s s o. 



CO co 



§ 
s 



Uj 

g, 

CO 



CO 

5 



8- 
P 

Uj 

co co 
a. a. 



§1 

a. 5-j 



CL. CL. 



I 

ill— 

O O ^ Uj Uj 



- Uj Uj 

> >9Q co co 
o o o o o 

CL CL CL CL 



K Uj Uj Uj Uj Uj Uj Uj 



Uj Uj Uj Uj Uj Uj Uj Uj Uj -U — J -—J —J ■ — I ■ — J ■ — J 



O O O 

9E 9£ 9E 

Qr Qr Qr 

£: >: 5= 
9^9-9- 

O O O 
CL CL CL 



I 

1 



o o 

Or Or 

a. a. 
o 

CL CX 



o o o o o o o 
9£ 9E 9£ 9£ 9S 9E 9£ 

??????? 
9- 9^9- 9- 9* 9-9- 

o o o o o o o 

CL CL CL <X (X CL CL 
crT c\f oo «o co" 



^ OTDdddoOodOddddd 




P= cc 

^5 



I 



I 



S 

CO 



QQ 
Uj 



CO 
CO 



g 

1 

CO 



Uj 

Uj S CO 
CO Uj 



§ cl. 




^Jl ^JS _^]g 





















S V 


5 


A S 


CO \ 


CO 


T £2 


CO 


\ CO 


/ y> 




\ £ 


/ 






/ °c 



is 

£2 



S3 



Page 2 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



2/10 



FLOW 
CONTROLLER 



AIR 



AIR 




O VALVE 



HYDRA 




COMPUTER 



■EXHAUST 



O VALVE SENSORS 



FIG. 1C 



St 



5- 



4- 



QC 

f3t 



s 2 



1 



o- 



1 



1 2 3 4 5 6 7 



f 



S ETHANOL 

m 3-PENTAN0L 

M 2, 4-DIMETHYL-3-PENTAN0L 



I 



8 



9 10 77 72 * 15 16 17 18 19 
/ o 

SENSOR NUMBER 



FIG. 2 



Page 3 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



3/10 




^ <=> *r ^ °? 

09 id cmoiaBUd 



Page 4 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



4110 



H 2 



H OH 

\/ 



H 2 H 2 

\ / 

A=# BRANCHED CARBONS 



CH 3 (H) 

\ 



M=# CARBONS > 1 



FIG. 4 



Page 5 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



5/10 





32 o 




• - 

it i! 

co ^» 
^ T= 


co 


it 
§ 

i 


o 

■§ 

.o 


'? ^ 

CD — 


run 
ubbl 


cB 

CO 


CD 

ex. 


CO 




t 




§ 1 


2 


3 


1-butanol 


-0.05 


1 (8) 


0.23 (0.08) 


0.01 (0.15) 


1.83 (0.22) 


1-heptanol 


0.68 


2 (6) 


0.05(0.10) 


0.04(0.16) 


1.90(0.10) 


1-hexanol 


0.54 


3 (6) 


0.09 (0.08) 


0.03(0.16) 


1.76(0.04) 


1-pentanol 


0.27 


3 (7) 


0.17(0.10) 


-0.03(0.13) 


1.63 (0.02) 


1-propanol 


-0.48 


3 (3) 


0.55(0.14) 


-0.03(0.19) 


1.18(0.01) 


2,4-dimethyl-3-pentanol 


-1.38 


2(1) 


0.05(0.14) 


-0.02(0.13) 


2.00 (0.06) 


2-butanol 


-0.35 


2(8) 


0.20 (0. 13) 


-0.06(0.12) 


1.35 (0.04) 


2-heptanol 


0.25 


1(2) 


0.13(0.08) 


-0.04 (0.09) 


2.89 (0.54) 


2-hexanol 


0. 15 


2(2) 


0. 16 (0. 15) 


0.01 (0.15) 


1.69 (0.09) 


2-methyl-1-butanol 


-0. 15 


2 (7) 


0.04(0.11) 


0.02(0.12) 


1.74(0.05) 


2-methyl-1-propanol 


-0.39 


1 (6) 


0.12(0.07) 


0.01 (0.12) 


1.84(0.15) 


2-methyl-3-pentanol 


-0.89 


1 (1) 


0.13(0.09) 


0.06(0.11) 


2.34 (0.33) 


2-pentanol 


-0.07 




0.06 (0.06) 


-0.03 (0.13) 


1.41 (0.02) 


2-propanol 


-0.47 


1(7) 


0.24 (0.08) 


0.13(0.14) 


1.58 (0.23) 


3-hexanol 


-0.47 


3(1) 


0.07(0.08) 


0.01 (0.13) 


1.57 (0.03) 


3-methyl-1-butanol 


-0.19 


3(5) 


0.08 (0.08) 


0.03 (0.08) 


1.49 (0.02) 


3-pentanol 


-0.37 


2(4) 


0.11 (0.09) 


0.08(0.15) 


1.52 (0.04) 


ethanol 


-1.10 


2(3) 


1.52(0.15) 


0. 19 (0. 14) 


1.08(0.02) 


mofhonnl 
IlluilldllUI 


3 HQ 


1(3) 


3.71 (0.23) 


U.Of (U. Id) 


Loo (u. IU) 


neopentanol (solid) 


-0.67 


3(2) 


0.03(0.10) 


0.00(0.18) 


1.37(0.04) 


benzyl alcohol 


0.32 


1(4) 


0.06(0.07) 


0.04(0.13) 


3.05(0.91) 


tert-amyl alcohol 


-2.56 


1(5) 


0. 10 (0. 10) 


-0.07(0.14) 


1. 77 (0.24) 


1 ,3-propanediol 


-1.87 


3(4) 


-0.02(0.10) 


0.04(0.12) 


0.17(0.02) 


1 ,4-butanediol 


-1.41 


2(5) 


-0.01 (0.09) 


-0.01 (0.15) 


0. 19 (0.20) 






FIG. 5A 



Page 6 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et a). 
06618-369004 



6/10 



f 

CO 

1 


1 

•i- 


CO 
CO 
CT3 


cr> 

CO 
_Q 

_— -J 

"cB 

CO 

1 


"if 

m i 


4 


5 


6 


7 


8 


0.56 (0.08) 


0.41 (0.17) 


0.11 (0.08) 


4.04 (0.20) 


0.31 (0.70) 


0.23 (0.02) 


0.08(0.11) 


-0.07(0.05) 


4.28 (0.21) 


0.52 (0.84) 


0.45 (0.05) 


0.11 (0.09) 


-0.08(0.05) 


5.32(0.18) 


-0.07(0.60) 


0.58 (0.05) 


0. 16 (0. 10) 


0.02(0.04) 


4.97(0.14) 


0.67 (0.58) 


0.57(0.04) 


0.70(0.09) 


0.20(0.03) 


3.17(0.14) 


1.08 (0.82) 


0.17(0.02) 


0.10(0.11) 


0.00(0.03) 


4.94 (0.25) 


0.11 (0.61) 


0.65(0.10) 


0.29 (0.23) 


0.14(0.05) 


3.89(0.29) 


0.23 (0.68) 


0.28(0.04) 


0.11 (0.13) 


-0.09 (0.05) 


4.76(0.18) 


0.23 (0.99) 


0.37(0.03) 


0.17(0.11) 


-0.05(0.03) 


5. 10 (0.31) 


0.77(0.42) 


0.34 (0.04) 


0. 16 (0. 14) 


-0.01 (0.04) 


4. 76 (0.27) 


0.09(0.73) 


0.48(0.08) 


0.28 (0. 14) 


0.10(0.03) 


3.98 (0.20) 


0.47 (0.59) 


0.29(0.05) 


0.19(0.11) 


-0.03(0.04) 


5.24 (0.26) 


0.76(0.61) 


0.57(0.07) 


0.14(0.09) 


0.00(0.07) 


4.90(0.19) 


0.68 (0.55) 


0.57 (0.06) 


n /n -i *7\ 

0.62 (0.17) 


ft -t a /n ft£\ 

0. 14 (0.0b) 


O O -f /ft o-f\ 

3.31 (U.ol) 


ft Aft /ft OOX 

0.40 (U.oiS) 


0.40(0.04) 


0.07 (0.08) 


-0.06(0.05) 


5.56 (0.23) 


0.02 (1.03) 


0.39(0.03) 


0.07 (0.07) 


0.01 (0.04) 


4.82(0.13) 


0.08 (0.83) 


0.55(0.06) 


0. 16 (0. 13) 


-0.01 (0.05) 


4.83 (0.41) 


-0.13(0.81) 


0.59(0.05) 


2.19(0.17) 


0.31 (0.03) 


2. 19 (0. 14) 


4.03(0.74) 


0.55(0.03) 


2.51 (0.21) 


0.40(0.07) 


1.82 (0.22) 


7. 76 (0. 78) 


0 14 (0 01) 


-0 01 (0 05) 

U.U 1 \U. \J\J) 


0 02 (0 01) 


3 28 (0 20) 


-0 13 (0 79) 


0.22(0.03) 


0.10(0.07) 


-0.03(0.05) 


2.07 (1.01) 


-0.10(0.59) 


0.39 (0.07) 


0.26 (0. 14) 


0.06(0.05) 


3.91 (0.29) 


0.35 (0.62) 


0.06 (0.02) 


-0.01 (0.05) 


0.01 (0.03) 


0.40(0.19) 


-0.39 (0.80) 


0.06 (0.06) 


0.04 (0.06) 


-0.02 (0.04) 


0.81 (0.68) 


-0.09 (0.79) 






FIG. 5B 







Page 7 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



7/10 



•S2 



CT3 



1.65(0.14) 
1.66(0.09) 
1.84 (0.05) 
1.70(0.03) 
1.07(0.02) 
2.49 (0.05) 
1.62(0.03) 
1.91 (0.06) 
1.97 (0.05) 
1.82(0.04) 
1.65(0.10) 
2.17(0.02) 
1.77(0.02) 
1.45(0.07) 
1.81 (0.04) 
1.77(0.02) 
1.79(0.03) 
0.78(0.03) 
0.69 (0.03) 
1.54 (0.05) 



10 

0. 74 (0. 10) 
0.69 (0.04) 
0.73(0.02) 
0.67(0.01) 
0.40 (0.02) 
2.42 (0.09) 
0.76(0.04) 
0.99 (0.04) 
0.92 (0.03) 
0.91 (0.03) 
0.78(0.08) 
1.59 (0.04) 
0.82(0.02) 
0.63(0.04) 
1.07(0.01) 
0.75(0.02) 
1.03 (0.04) 
0.20 (0.04) 
0.15(0.04) 
0.94 (0.03) 



11 

0.00(0.02) 
0.01 (0.03) 
0.01 (0.03) 
0.01 (0.02) 
0.01 (0.03) 
0.02 (0.02) 
0.00 (0.03) 
0.00 (0.03) 
-0.01 (0.02) 
-0.01 (0.02) 
0.00(0.02) 
0.00(0.03) 
-0.01 (0.02) 
0.00 (0.02) 
0.01 (0.02) 
-0.01 (0.04) 
■0.01 (0.01) 
0.14(0.03) 
0.57(0.03) 
0.00(0.03) 



12 

-0.01 (0.01) 
0.00 (0.01) 
-0.01 (0.02) 
0.00 (0.02) 
-0.02 (0.02) 
0.03 (0.02) 
-0.02 (0.01) 
0.01 (0.03) 
0.10(0.02) 
-0.01 (0.01) 
-0.04 (0.02) 
0.08 (0.02) 
0.00 (0.01) 
-0.04 (0.03) 
0.01 (0.02) 
-0.04 (0.02) 
■0.01 (0.02) 
-0.03 (0.02) 
0.52 (0.05) 
0.00 (0.02) 



13 

0.23 (0. 10) 
0.30 (0.02) 
0.28 (0.01) 
0.21 (0.01) 
■0.03 (0.01) 
1. 19 (0.04) 
0.26 (0.01) 
0.45 (0.02) 
0.45 (0.01) 
0.41 (0.01) 
0.28 (0.07) 
0.75(0.02) 
0.34 (0.01) 
0. 16 (0.05) 
0.51 (0.01) 
0.36 (0.01) 
0.43 (0.01) 
-0.13(0.03) 
■0.01 (0.01) 
0.42 (0.01) 



0.58 (0.34) 
2.05 (0. 12) 
0.06(0.01) 
0. 14 (0. 15) 



0.33(0.17) 
1.04 (0.08) 
0.02 (0.02) 
0.05 (0.05) 



-0.01 (0.02) 
0.00(0.02) 
-0.01 (0.04) 

■0.01 (0.02) 
FIG. 5C 



-0.04 (0.02) 
-0.03 (0.02) 
-0.03 (0.02) 
■0.03 (0.02) 



0.11 (0.08) 
0.47 (0.06) 
0.02(0.01) 
0.03 (0.02) 



Page 8 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



8/10 



03 s 


flollUAQlIu) 






# 
i 




i 

JO 


H 

CO 


^> 

a 


i 

i 


f 


a 


a 


t 




15 


16 


17 


18 


19 


20 



0.00(0.00) 0.42(0.02) 1.14(0.27) 2.37(0.25) 0.12(0.06) -0.46(0.73) 

0.00(0.00) 0.41 (0.03) 0.45(0.22) 1.23(0.14) 0.01 (0.02) -0.01 (0.82) 

0.00(0.00) 0.49(0.02) 0.89(0.14) 1.79(0.08) 0.04(0.03) 0.23(0.94) 

0.01 (0.00) 0.46(0.02) 1.04(0.18) 1.95(0.06) 0.07(0.06) -0.21 (0.80) 

0.02(0.00) 0.28(0.02) 1.51 (0.20) 2.12(0.11) 0.25(0.04) 0.47(0.59) 

0.00(0.01) 0.72(0.02) 0.54(0.21) 1.85(0.04) 0.01 (0.02) -0.29(0.69) 

0.00(0.00) 0.40(0.02) 1.03(0.23) 1.95(0.09) 0.13(0.02) 0.17(0.32) 

0.00(0.00) 0.49(0.03) 0.62(0.19) 2.13(0.49) 0.03(0.01) -0.03(0.32) 

0.01 (0.00) 0.51(0.01) 0.77(0.21) 1.73(0.11) 0.03(0.02) 0.08(0.76) 

0.00(0.01) 0.45(0.02) 0.77(0.24) 2.08(0.11) 0.03(0.03) 0.15(0.84) 

0.00(0.00) 0.41 (0.02) 1.01 (0.21) 2.41 (0.19) 0.09(0.05) 0.20(0.50) 

0.01 (0.00) 0.59(0.02) 0.70(0.20) 2.34(0.25) 0.03(0.03) -0.09(0.84) 

0.00(0.00) 0.45(0.02) 1.03(0.28) 1.85(0.07) 0.07(0.05) -0.12(0.79) 

0.00(0.00) 0.36(0.03) 1.15(0.17) 2.34(0.29) 0.14(0.04) -0.04(0.47) 

0.00(0.00) 0.53(0.02) 0.87(0.20) 1.63(0.10) 0.06(0.08) -0.12(0.74) 

0.00(0.00) 0.42(0.02) 0.90(0.12) 1.85(0.06) 0.03(0.03) -0.09(0.73) 

0.00(0.00) 0.50(0.03) 0.96(0.31) 1.85(0.10) 0.07(0.04) 0.14(0.71) 

0.17(0.01) 0.23(0.02) 1.44(0.25) 2.14(0.10) 0.42(0.04) -0.11 (0.63) 

0.62(0.03) 0.21 (0.02) 1.58(0.25) 2.78(0.20) 0.27(0.03) 0.11 (0.70) 

0.00(0.00) 0.34(0.02) 0.39(0.20) 1.75(0.07) 0.01 (0.03) -0.21 (0.56) 



0.00(0.00) 0.17(0.11) 0.34(0.26) 1.36(0.48) 0.01 (0.04) -0.50(0.76) 

0.00(0.00) 0.46(0.01) 0.74(0.16) 2.26(0.23) 0.08(0.03) 0.09(0.48) 

0.00(0.00) 0.01 (0.02) 0.09(0.18) 0.09(0.09) 0.00(0.13) 0.04(0.78) 

0.00(0.01) 0.04(0.04) 0.00(0.14) 0.13(0.13) 0.01 (0.03) -0.32(0.87) 

FIG. 5D 



Page 9 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES IN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 




Page 10 of 10 

USE OF AN ARRAY OF POLYMERIC SENSORS OF VARYING THICKNESS FOR DETECTING ANALYTES rN FLUIDS 

Nathan S. Lewis et al. 
06618-369004 



10/10 



•Ss -£2 -55 .£2 
f= £5 

Q) Q) Q) Q) 

c: c: c: c: 

cq m co co 
O O 
0)0)0)0) 

^: -c: 

MM 



S2 




U/U Biiap 



